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measurement systems. These systems are contaminated with noise and may be 
underdetermined from a single observation. Inorder to get reliable stimation results, the 
system must choose views that result in an overdetermined system. This is the sensor 
control problem. 
Accurate and reliable sensor control requires an estimation procedure that yields both 
estimates and measures of its own performance. In the case of nonlinear measurement 
systems, computationally simple closed-form estimation solutions may not exist. 
However, approximation techniques provide viable alternatives. In this paper, three 
estimation techniques are evaluated: the extended Kalman filter, a discrete Bayes 
approximation, and an iterative Bayes approximation. Mathematical results and 
simulation statistics are presented to illustrate operating conditions where the extended 
Kalman filter is inappropriate for sensor control, and issues in the use of the discrete 
Bayes approximation are discussed. 
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A program is presented that manages a database of temporally scoped beliefs. The basic 
functionality of the system includes maintaining a network of constraints among time 
points, supporting a variety of fetches, mediating the application of causal rules, 
monitoring intervals of time for the addition of new facts, and managing data 
dependencies that keep the database consistent. At this level the system operates 
independently of any measure of belief or belief calculus. An example is given of how an 
application program might use this functionality o implement a belief calculus. 
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The authors examine a Bayesian approach for accommodating beliefs and preferences 
that are held with partial confidence. An important notion highlighted by the method is 
that additional modeling can be valuable when complete confidence is lacking. A meta- 
decision-analytic approach to balance the benefits of additional modeling with associated 
costs is developed. This approach can be used during knowledge acquisition to focus the 
attention of a knowledge ngineer or expert on parts of a decision model that deserve 
additional refinement. 
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